1965 occurred in Northern Ireland, Scotland, and Wales and decreased progressively towards the south and east of England.
An important question arising from these observations is whether the geographical variations in neural abnormalities noted above are related to environmental factors operating during pregnancy, or whether they may be due to other long-term influences, including the genetic structure of the population. A possible method of resolving this problem in polytypic populations, as shown by Carter and Woolf (1961) in a study of phenyl ketonuria, is to examine the parental birthplaces of cases to determine whether migrant groups share the experience of the host population or the population from which they originated. Thus Carter and Woolf, by examining the birthplaces of parents and grandparents of children with phenyl ketonuria born in south-east England, were able to demonstrate that the gene frequency for this disorder is approximately four times greater in the population of Ireland and west Scotland than in south-east England.
In this paper a study is [1962] [1963] [1964] [1965] [1966] 46 ,651 single births occurred within the study area, for which an abstract from the mother's obstetric record was received in 99-5 %. This contained a record of whether any congenital abnormality was noted at birth. In addition, birth, stillbirth, and death certificates relating to all children born in the area were received from the General Register Office, and an abstract was also received for any child admitted to one of the paediatric departments in the area.
From these different sources it is believed that ascertainment of all neural tube abnormalities sufficiently obvious to be noted at birth or in infancy was virtually complete. Included in the information on the obstetric abstract was the mother's own place of birth which was available from 88 % of obstetric records. In the case of babies with neural tube abnormalities, the mother's birthplace was determined for all but two cases through the generous assistance of the National Health Service central register at Southport. The social class of all mothers was derived from the 'Father's Occupation' recorded on the appropriate birth certificates of the babies included in the study.
CLASSIFICATION OF NEURAL TUBE ABNORMALITIES
The babies with neural tube abnormalities have been divided into three groups as follows:
(1) Anencephalus alone or with other abnormality, including meningomyelocoele or spina bifida;
(2) Spina bifida alone or with hydrocephalus; (3) Hydrocephalus alone. Two cases of microcephaly and the two further cases of neural tube abnormality where the mother's birthplace was not determined were excluded from further analysis.
CLASSIFICATION OF MOTHMRS ACCORDING TO BIRTH-

PLACE
Because of the relatively small number of babies with neural tube abnormalities available for study, mothers born in the British Isles were arbitrarily divided according to whether they were born in areas of high or low risk ofneural tube abnormalities. The high risk area consists of those areas shown in Fig. 1 where the stillbirth rate from neural tube abnormalities was 3 per 1,000 births or more, while the low risk areas are those in which the rate was less than 3 per 1,000. Mothers born outside the British Isles (6-9 %) and those whose birthplace was unknown (12-0%) have been excluded from the analysis which follows. RESULTS 
MATERNAL BIRTHPLACE
The Table shows the number of babies with each type of neural tube abnormality and those without such abnormalities occurring among mothers born in the high and low risk areas of the British Isles as defined above. The numbers in brackets indicate the expected number for each cell of the table, assuming that no relationship exists betwveen the occurrence of neural tube abnormalities and the mother's place of birth. When the table is tested for heterogeneity, it is found that variation in neural tube abnormalities with mother's birthplace is greater than could be expected by chance (X2 = 9*75, df = 3, P < 0-05). From inspection of the table it is clear that this result is mainly due to an excess of anencephaly in babies of mothers born in the high risk areas. When the test of heterogeneity is applied to anencephalus and the normal cases alone, this excess is found to be highly significant (2 = 7-42, df = 1, P < 0 01). In contrast there is no excess of spina bifida in the babies of mothers born in high risk areas. In the case of hydrocephalus there is a slight excess of cases among babies of mothers born in the high risk areas, but the total number of cases is too small for any firm conclusion to be drawn. (Edwards, 1958; Anderson, Baird and Thomson, 1958) . A comparison of the social class distributions of the two groups is made in Figure 2 . Interpretation of the figure is made difficult by the high proportion of mothers from the high risk group married to men in the Armed Forces (Penrose, 1957; Stevenson et al., 1966) . Searle (1959) (Halevi, 1967) and the well-known high rates in Ireland (Penrose, 1957; Stevenson et al., 1966; Registrar-General, Northern Ireland, 1963 -1965 .
In contrast to these studies in which different ethnic groups in polytypic population tend to have rates of anencephalus similar to the communities from which they originate, the rates for anencephaly in the Australian State of Victoria (Stoller and Collmann, 1965) are unexpectedly low when compared with even the most favoured areas of the British Isles from which the population of Victoria mainly originated.
However, most of the evidence available suggests that migrant groups bring with them the risk of their parent communities. This could be determined by genetic factors, acquired physical characteristics resulting from their previous environment or by the retention by migrant groups of social or cultural factors which determine their liability to the disorder. The last of these possibilities is difficult to exclude but in the present study it has at least been shown that the migrants from high risk areas did not compare unfavourably in social class structure with those from low risk areas. Moreover, it is difficult to postulate the nature of such social factors considering the wide range of ethnic groups and geographic areas to which the above observation applies. It therefore appears most likely that the geographic variations of anencephaly in the British Isles and elsewhere depends not on environmental factors operating in pregnancy but on either genetic factors or alternatively environmental factors operating on the mother in early life. The further distinction between the importance of genetic factors and environmental factors operating in early life could only be made by a study of the risks of anencephaly in second generation migrants from areas of high risk. Unfortunately this has not been possible in our data.
This study has emphasized the relationship between the risk of anencephaly and the mother's birthplace. However, as a high degree of correlation might be expected between the birthplaces of husband and wife in migrant couples, the possibility of a paternal factor can by no means be excluded. The demonstration of such a factor would strengthen the evidence for a genetic cause of anencephaly. On the other hand, failure to demonstrate a paternal factor would not exclude the possibility of a genetic factor acting through the maternal genotype, i.e., through the intra-uterine environment provided by the mother for the foetus. Further studies in which account is also taken of the birthplace of the father would therefore be of interest. As the separate effect of a paternal factor could only be demonstrated in large series, it would be of considerable value if information regarding the birthplace of both parents could be included on the form now routinely returned to the Registrar-General by Medical Officers of Health in cases of babies born with congenital malformations.
The frequent occurrence of anencephalus in association with spina bifida both in the same individual and within sibships suggests a common mechanism in these disorders (Record and McKeown, 1949; Carter, David, and Laurence, 1968) . It is therefore of interest that in contrast -to anencephalus, no association has been demonstrated here between spina bifida and mother's place of birth. Thus comparing maternal birthplace of anencephalus and spina bifida, x2 4-19, df = 1, P < 0 05. This finding may be an artefact introduced by the method of classifying malformations used here or it may be due to the relatively small numbers of cases available for study. The difference between anencephalus and spina bifida is nevertheless consistent with observations elsewhere that spina bifida alone shows less marked geographical variation than anencephalus (Giroud, 1960; Stevenson et al., 1966 
